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ABSTRACT 



A system and method (10) for commissioning telecommu- 
nications services includes an SLP toolkit (13) for building 
a service logic program (15), and an SPM toolkit (19) for 
building a service management program (21), where the 
service management program (21) implements a support . 
service for the service logic program (15). A distribution 3c) 
network node (16) is used to receive and distribute the 
service logic program (15) and service management pro- 
gram (21) to a service logic execution environment (20, 92) 
residing in a telecommunications network node (30, 32, 34, 
36, 50) for executing the service logic program (15), and to 
a management logic execution environment (22, 86, 94, 
102) for executing the service management program (21). 

38 Claims, 4 Drawing Sheets 
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SYSTEM AND METHOD FOR TOTAL 
TELECOMMUNICATIONS SERVICE 
COMMISSIONING 

RELATED PATENT APPLICATIONS 

This patent application claims the benefit of provisional 
U.S. patent applications "System and Method for Telecom- 
munications Service Commissioning", application Ser. No. 
60/018,622, filed on May 23, 1996, and "System and 
Method for Total Telecommunications Service 
Commissioning", application Ser. No. 60/018,306, filed on 
May 24, 1996. 

Uiis application is related to U.S. patent application Ser. 
No. 08/861,497, "System and Method for Supporting and 
Managing Telecommunications Services", filed on May 22, 
1997, which also claims the benefit of U.S. Provisional 
Application No. 60/018,306, "System and Method for Tele- 
communications Service Commissioning", filed on May 23, 
1996 and U.S. Provisional Application No. 60/018,306, 
"System and Method for Total Telecommunications Service 
Commissioning", filed on May 24, 1996. 
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management logic execution environment for executing the 
service management program. 

In another aspect of the invention, a method for commis- 
sioning telecommunications services includes the steps of 
building a service logic program, and building a service 
management program, where the service management pro- 
gram implements a support service for the service logic a \ t Z_ A 
program. Then distributing the service logic program and/4 \d$$&> 
service management program to at least one service logic 
execution environment residing in a telecommunications 
network node and to at least one management logic execu- 
tion environment, where they are executed, respectively. 

A technical advantage of the present invention is the 
ability to rapidly design, create, and deploy new services in 
the telecommunications network to meet the needs of the 
network, front ofifice systems, and back office systems. 

BRIEF DESCRIPTION OF THE DRAWINGS 
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For a better understanding of the present invention, ref- 
erence may be made to the accompanying drawings, in 
which: 

FIG. 1 is a simplified block diagram illustrating the 
concept of total service commissioning according to the 
teachings of the present invention; 

FIG. 2 is a more detailed block diagram illustrating the 
concept of total service commissioning according to the 
teachings of the present invention; 

FIG. 3 is a block diagram of total service commissioning 
using a number of toolkits including a master management 
information base builder for building a master management 
information base according to the teachings of the present 
invention; 

FIG. 4 is a simplified block diagram illustrating the 

construction of the master management information base 

Recording to the teachings of the present invention; 

, . „, . ., - -1G. 5 is a simplified block diagram of the master 

Alr^^^^^?^!^ 00 ^ Wlth the advent of management information base builder according to the 
fffi^ffilelli^Nl^rlC^Ir^d Advanced Intelligent Net- m leach f ngs of tne t invemion; 

work (AIN), which include a provisioning of a service , . •« . * * . , . . 

J\ *l . , onc \ ^fi„;t;™ FIG. 6 is a simplified diagram illustrating the hierarchical 

creation environment (SCE), new service definitions may be (y . - , r , & A . - b . 

v - □oint3/^ master management information base; and 



TECHNICAL FIELD OF THE INVENTION 

This invention is related in general to the field of tele- 
communications. More particularly, the invention is related 
to a system and method for total telecommunications service 
commissioning. 

BACKGROUND OF THE. INVENTION 

In the current telephony environment, when a telecom- 
munications services provider desires to provide a new 
service to its telephone customers, only the telecommuni- 
cations equipment manufacturer and vendor has the knowl- 
edge and expertise to develop and deploy the new service. 
Because past and current telecorm ^im icaUons^vstem archi- 



tecture and implementation,5R§3|^ 



35 




readily created and provided t< 
(SCP) f ot^ccciitlon^a nd lQnhe 
(SMS) ^^S^^nfTWe-vL., a ^ .^.^ 
businesJ^nctions related to service deployment that lag 
behind. For example, the billing, sales, marketing, and 
customer support departments all require the capability to 
support the new service in the same rapid manner to fully 
deploy the newly-created services. 

SUMMARY OF THE INVENTION 



jfo^d&'ffo'B.-ar total com- 



ervices, from the specy 
ittblth^ 



4 



Acc ordin gly, it is desirable to 
missionin g of telec o rnmunica ltor 

jeTmoS nffli j off a nd lQ ]Scjie < SS>arv-io- m anage and suppc?) 
;ervices. 

In oneTspect of the invention, a system for commission- 
ing telecommunications services includes a first toolkit for 
building a service logic program, and a second toolkit for 
building a service management program, where the service 
management program ^iffi ffif ffi ^ a suprjort service tojj hc_ 
service lo gicprojtramjKa^^ 

^Slc?B5Ba^5n7SFt^ 

li onienraro n^ ^ 3 
QfraejBS^ a 



a FIG. 7 is a simplified diagram of an object-oriented view 
^of the master management information base. 

DETAILED DESCRIPTION OF THE 
INVENTION 

Referring to fig/l which is a simplified block diagram 
50 illustrating the concept of total service commissioning 
according to the teachings of the present invention, total 
service commissioning system 10 augments the role of a 
service creation environment to a service commissioning 
environment (SCE) 12, so that newly added services are 
fully deployed functionally as well as deployed with full 
support and management. Service commissioning environ- 
ment (SCE) 12 is a collection of toolkit applications running 
on an engineering workstation or other suitable computing 
environment. Service commissi oning .en vironment 12 pro- 
6 Q vides a ca pability forj^^^^^^W^rvices from reusable ^j>J 
~~ comp^il t^lbsting tBe*B fiv^# ro 

^FunSct^lcivi^C^^^^mn^ environment 12 provides 
tool kits for cr eating the logic, data, and templates to support 
and i^^WeM^ne^s^r^ices^ The new service logic, support 
and Unabagement^inf rirmation are coUected in a service 
definition package created in service commissioning envi- 



uuin reusaoie \<^~t 
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Id** 0 -* 

is transmittdxtp 




rvice^Manageri 

i6~a~s£rvice~1ogic exjy 



_ _ _ Service Management System 16 may also serve as the 

h $eryice_Managemenl System (SMS)— 16 Tidde" in the, distribution point for transmitting management logic, data, 

6tejteammur^ templates, and other information to network management 

H^„,;«» T M B « 0 „»,**rf*H8!!^^ operational support networks 40 and 42, respectively. 



merit logic executi on environmerit^2LS ervioe logic ex ecu-/ 
\u6Ta*environmeni 20 may reside on a nu,mber oF tejegom; 

m"an Ibfelligdnt 

Network (IN) or^Aa*vanced Intelligent Network (AIN)TSer- 
vice Control Point (SCP) 30, Service Transfer Point (STP) 
32, Signal Switching Point (SSP) 34, and Intelligent Periph- 
eral (IP) 36 J ^TVpicaUvr^ervice "Contfol~Foinl r ^ " 
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service mtelligenceJ6rJhe_Ady^CAd_b 
and con tains the'^To^Tand jata us&H to pmvide^dvanced^ 
CieTvrSesj Service TransfeT Point 32 supports the trarisfer'of 15 
control messages between Service Control Point 30 and 
Signal Switching Point 34 using the Signaling System No. 
7 (SS7) network. Signal Switching Point 34 is the interface 
to the service subscriber or caller and is capable of recog- 
nizing when a particular call requires Intelligent Network 20 
services. Intelligent Peripheral 36 typically contains the 
functionality and resources for exchanging information with 
the caller, such as playing voice announcements and col- 
lecting dual tone multifrequeocy (DTMF) digits. The tele- 
communications services defined in service definition pack- 
age 14 are thus carried out in service logic execution 
environment 20 residing in these Advanced Intelligent Net- 
w ork c omponents. 

Seryice_deifinition "package 14 is further provided by 

^^Utfon^eny i m ^nenf 22;-which may include net work 
frnarragen^^^ 

"427 Servicerfl&fafoprp^^ 

<^oB5aM^ja^ execution envi- 

ryffljn^I^tffil?r^ to 

■^^^ : ^^^ cr ^^ cs execuied^in-servic£_jQgic_eiex4tph 
j envimnment 20: 

~~*Re'f erring- to— EIG. 2, which is a more detailed block 
diagram illustrating the concept of total service commis- 
sioning according to the teachings of the present invention, 
Service Commissioning Environment 12 includes Service 
Logic Program (SLP) toolkits 13 for creating service logic 
programs 15. Service Com missioning Environment 12 fur- 
ier includes_aji 



,^her incjudes^ajm^ 
^C^17 .which is aJffll 
€r resources"~irfthe tel 



gemenUnfarmation base (MLB) 
^j^TO^mm^s^nodelingahe 



resources in the telecommunications network and busi ness 
systems. 





an- 
15. 



50 



c have acce: «_™„ 1 r 
1 c reate-service~manaRement-proRrams-that-s ^g ^ ^^ mai 
[age the^eryices^pecifiedJrLsew prq|f|msi1 
S^ice Jogic-programs J.5^a\Je^ice ma nagement ,p ro/ 
, nrams 21 are co^ined into service definitiqa Kackagejl^, 
(wfiich is provide d, to, Service ^Man^ejnenU:SystemZl 6 . 
^Se^ge^anagement System lTlS ylserve~as~ a^ce nt ral 
a^rjbuUan^po int jwhich .thenaransmits servi ce_defi n ilion /ss 
, ,v^jpacjkage, 14 j mi selected^p ortions thereof to nodes, in^ 
y^f&tir^ telecommunications network 50 such as an Intelligent Net- 
iiS^* work or Advanced Intelligent Network. One or more other 
network nodes may also service this distribution function. 
Service definitions and subscriber data may be transmitted to 
databases residing in Service Control Point 30 to modify or 



For example, customer service data, service order 
information, marketing and sales information may be pro- 
vided to operational support systems 42 in the front office 
which support sales and marketing of subscriptions to the 
new service and customer service. Further, information such 
as billing information, network management code and data, 
performance monitoring metrics and specifications may be 
provided by Service Management System 16 to network 
management systems 40 to the back office for supporting 
operations of the network, billing, and network management 
and monitoring. 

FIG. 3 is a block diagram of total service commissioning 
using a number of toolkits including a master management 
information base builder for building a master management 
information base according to the teachings of the present 
invention. Service Commissioning Environment 12 includes 
a number of service log program toolkits 13 which may be 
used to generate service log icjj^grjyrns^and^datjD^s^ 
Cictiema describing the structure in wtuch data-are-storedfAn 
intuitive visual programming language and a library of 
reusable objects or service independent building blocks and 
templates may be manipulated in a service logic editor to 
specify service logic flow and data parameters. 

Service commissioning environment 12 further includes a 
management logic commissioning environment (MLCE) 62, 
30 which includes a master management information base 
builder toolkit 66, management logic commissioning envi- 
ronment toolkits 68, and a master management information 
base 70. Management logic commissioning environment 
toolkits 68 are used to generate service management pro- 
grams which provide support and management functions for 
the deployed services. Service management programs may 
include agent processes and manager processes, where the 
manager process directs the agent processes to perform 
particular functions upon an object that affects the underly- 
ing network resource that the object models. Both manager 
and agent processes have access to a master information 
base 70. Service management programs may include process 
flows, processes specified by linked service independent 
buildi ng blocks, rules, and other lo gic expressions. 
45 ^Master management information base 70jsajejfa"sitory of 
rmarygK^Q^^ the? 

^ network elements in me J ejeaammunicaG^ns-neiwoj 1 ' 
f Physical~resources, for example, include the printed circuil 
boards, processors, disks, and power supplies that are 
grouped together to form part or all of a physical network 
element. Logical resources include the software 
applications, and concepts such as "circuit" or "link", th, 
have properties but are not physical in nature. Resources 
within a service provider network can thus be modeled as 
objects with object-oriented methodologies in an object- 
oriented framework. The object definition for a resource 
includes a definition of its attributes, behaviors, methods, 
and relationships between it and other objects. 
Service commissioning environment 12 further includes a 




35 



40 




re J 



packaging tool 72 and a deployment tool 74 which package s 
add to the data stored therein. Service definition package 14 7 thejs ervice logic programs, service management progra ms, 
' ~"~ L ~ ^gi T eaflHcrgict 7 database-schema, variables, peg counters, and other infoT' 



iinh32-and-Signal-/ mation into a service definitio n package 80. Service defini- 



Kpjf Switching Point 34. Further, Intelligent Peripheral 36 may 
receive announcement scripts defined in service definition 
package 14. 



tioh packa ge SiMs - provided to network and element mafj 
agemenfsystems 40, operational support and management 
s^sterny , 427*ano r lntelligent Network components 50. Net- 
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work and element management systems 40 and operational 
support and management systems 42 both include logic 
interpreters (U) 84 and 100, which may reside in respective 
management logic execution environments 86 and 102. 
Logic interpreters 84 and 100 interpret the service manage- 
ment programs which may be expressed in an interpreted 
language. Further, I ntelligent Network components 50 may 
include logic interpreter 90, a servic e logic _e^cuJicuxxnvi- 
rqnmenrgz. anjoiairiaDa£ccQcaLk>gi c execution en vironment 
94Tor interpreting service logic programs, service manage- 
ment programs, and executing the interpreted logic. 

FIG. 4 is a simplified block diagram illustrating the 
construction of the master management information base 
according to the teachings of the present invention. Physical 
and logical resources 64 in the network elements or com- 
ponents are abstractly modeled and described by managed 
ubjects 112 in an object-oriented framework. The modeling 
and definition process may be facilitated by the master 
^ manag e d i n fo rm a t f Qfl MIII| fctg^^, — jri A k u^^ ^^^^ ^^ ^ iri ^ ^ 
^^^^ ^ ^ ^^^^ ^^^^^^^^^^^^^^^^ 
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40 



rraggjfin^^n^ 
„. _ennnrorSfiorr%a 
atfSS58f?5eTwcfr^^ 

master specification can be used to deriv^uTeirent-forms of 25 
object definitions depending upon the requirements or the 
operation support system. For example, the master specifi- 
cation may be used to derive: 

A C++ object definition; 

A SmallTalk object definition; 

An International Telecommunications Union (ITU) stan- 
dards compliant description for Telecommunications 
Management Network (TMN); 

An Internet Engineering Task Force (IETF) complaint 
description for Telecommunications Management Net- 
work networks; 

Agent application logic; 

Manager application logic; and 

Graphical user interface applications for object attribute 

modification and display. 
In order to effectively manage a multi-vendor, multi- 
service ne^o/k,jiTa^ 

(to-pr6vide-iiescripTion of the network resources.- There are 4S 
many standards bodies and industry consortia that may 
specify information that may be incorporated in manage- 
ment information bases 120 and 122 in FIG. 5, which is a 
simplified block diagram of the master management infor- 
mation base builder according to the teachings of the present 
invention. The standards bodies and industry consortia 
include: 

1. International Telecommunications Union (ITU) 

2. Internet Engineering Task Force (IETF) 

3. Network Management Forum (NMF) 

4. ATM Forum 

5. SONET Interoperability Forum (SIF) 

6. SONET Interoperability Forum (SIF) 

7. Bellcore 

8. European Telecommunications Standards Institute 
(ETSI) 

These organizations are typically made up of governmental 
standard setting organizations, and/or equipment manufac- 
turers. Since the recommendations generated by the orga- 
nizations are designed to cover a wide variety of services 
and products, they are typically general in scope. Thus, in 



addition to the more general management information bases 
defined or generated based on recommendations from these 
organizations, more specific service provider management 
information bases 124 may be specified by telecommunica- 
tions service providers. Network resource management 
information bases 126 may be specified by equipment 
manufacturers that describe their specific service needs and 
products. For example and referring to FIG. 6, which is a 
simplified diagram, illustrating the hierarchical structure of 
the master management information base. An equipment 
manufacturer may develop a management information base 
126 that defines the unique behavior of the resources con- 
tained in its products 132, higher-level management infor- 
mation bases that define the common objects within its 
products and product lines 130, and product specific man- 
agement information bases 136 that define the resources 
unique to each product. 

Referring to FIG. 7, a more detailed object-oriented view 
of the J P ggt er ^manag ement information base shown as a 

6rJj^cUTepositoiy^2 W^clud es-otijecfe~m6deiing- 
pro vider's^network management and supp ort sy stems and 

mter^^fB§rRo^u^^^^^^^^^^^^^^5^^^^^/CX^ 
in^ii^^^^^^^^^^^^^^^^r^l^re^^^^ 7 

^ ^n^v^m ano^atHisgOgtures. Ele'n^timanagemenk^ystem 
obl ejgp&P 

in corporate object . repositow^OO^^lhTproviSib^'ior/ 
^onli M flatij bn, suTa^lgrTc^^ and 
<iotoe?n?twc>rK:mm^ management 
system objects 210 are further used to derived specific 
management and interface objects for signal transfer point 
212, customer premises equipment (CPE) 214, cross- 
connects 216, Intelligent Peripherals 218, Signal Switching 
Point 220, Service Control Point 222, and end office (EO) 
224. Specific billing management system objects 232 have 
provisions for event descriptions for which billing is needed 
and call detail record (CDR) templates, for example. From 
billing management system objects 232 specific objects for 
billing systems 234 may be derived by inheritance. 

Order entry manager objects 240 have provisions for 
customer information, subscription data, and service docu- 
mentation inherited from objects defined in corporate object 
repository 200. Further specific order entry system and 
interface objects 242 may be derived by inheriting methods 
and data fro m order entry man afierj3bje^.240l^^ ((2J^ 
^^^^^ ^^ksyM E^^^j^ jnteTface obje cts *2§®'^Mf$£ #j L I lAU. 
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^^P^togemeht^>. i 
ier derive^manaoe- 



2l)0TOBjects for modeling a repair center 262, service 
dispatch 264, support operator stations 266, and interfaces 
thereto may be derived by m h^rita nce from cus tomer man 
a ge me ntjs y stem objects 260^^^fi|^|^^j^^^'gemept"^x 

Jrporate object repository 200 to further derive manage' 
ment objects and interfaces for Service Control Point 272, 
Signal Switching Point 274, Intelligent Peripheral 276, and 
other network nodes. 

Thus, service commissioning environment 10 enhances 
the role of the Service Creation Environment to provide 
enough information about a service such that all manage- 
ment functions for that service can be derived from the 
definition of the service. Service commissioning system and 
method according to the teachings of the present invention 
extends the definitions of the service specification to include 
management logic and management parameters to meet the 
needs of all management software. 
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What is claimed is: 20. The system, as set forth in claim 1, wherein the service 

1. A system for commissioning telecommunications logic program comprises a database schema for organizing 
services, comprising: data operated on by the service logic program in the service 

an SLP toolkit for building a service logic program; logic execution environment. 

an SMP toolkit for building a service management 5 21. The system, as set forth in claim 1, wherein the service 

program, the service management program implement- logic program comprises service provisioning scripts, 

ing a support service for the service logic program; 22. A method for commissioning telecommunications 

a distribution network node for receiving and distributing services, comprising: 

the service logic program and service management building a service logic program; 

program, io building a service management program, the service man- 

a service logic execution environment, residing in a & . . & . 5 _ £ 

. . ... , . f • • , agement program implementing a support service for 

telecommunications network node, for receiving and .? • . • 

• i • j ^ the service logic program; 

executing the service logic program; and 6 r ^ 

a management logic execution environment for receiving distributing the service logic program and service man- 

and executing the service management program. is a S ement P'°S'ams to at least one service logic execu- 

2. The system, as set forth in claim 1, further comprising hon environment residing in a telecommunications 
a packaging tool for packaging the service logic program nelwork node > and 10 at least one management logic 
and service management program into a service definition execution environment; 

package for transmission to the distribution network node. executing the service logic program to implement a new 

3. The system, as set forth in claim 2, further comprising 20 service; and 

a deployment tool for downloading the service definition executing the service management program to support the 

package to the distribution network node. new service. 

4. The system, as set forth in claim 1, further comprising 23. The method, as set forth in claim 22, further com- 
a deployment tool for downloading the service logic pro- prising the step of packaging the service logic program and 
gram and service management program to the distribution 25 service management program into a service definition pack- 
network node. age for distribution. 

5. The system, as set forth in claim 1, wherein the service 24. The method, as set forth in claim 23, further com- 
logic program comprises a database schema defining a prising the step of downloading the service definition pack- 
database structure for data to be operated on by the service age to a distribution network node for distribution to the 
logic program in the service logic execution environment. 30 service logic execution environment and management logic 

6. The system, as set forth in claim 1, wherein the execution environment. 

distribution network node is a service management system. 25. The method, as set forth in claim 22, wherein the step 

7. The system, as set forth in claim 1, wherein the service for building a service logic program comprises the step of 
logic execution environment comprises a service logic inter- specifying a database schema defining a database structure 
preter for interpreting the service logic program. , 35 for data to be operated on by the service logic program in the 

8. The system, as set forth in claim 1, wherein the service service logic execution environment. 

logic execution environment resides in a service control 26. The method, as set forth in claim 22, wherein the 

point. distribution step comprises the step of distributing the ser- 

9. The system, as set forth in claim 1, wherein the service vice logic program and service management program to a 
logic execution environment resides in a signal transfer 40 service management system in the telecommunications net- 
point, work. 

10. The system, as set forth in claim 1, wherein the service 27. The method, as set forth in claim 22, further com- 
logic execution environment resides in a service switching prising the step of interpreting the service logic program 
point. prior to execution in the service logic execution environ - 

11. The system, as set forth in claim 1, wherein the service 45 ment. 

logic execution environment resides in an intelligent periph- 28. The method, as set forth in claim 22, wherein the step 

eral. of distributing the service logic program comprises the step 

12. The system, as set forth in claim 1, wherein the SLP of distributing the service logic program to a service logic 
and SMP toolkits reside in a service creation environment. execution environment residing in a service control point. 

13. The system, as set forth in claim 1, wherein the service 50 29. The method, as set forth in claim 22, wherein the step 
management program comprises a billing template. , of distributing the service logic program comprises the step 

14. The system, as set forth in claim 1, wherein the service of distributing the service logic program to a service logic 
management program comprises a call detailed record tern- execution environment residing in a service transfer point, 
plate. 30. The method, as set forth in claim 22, wherein the step 

15. The system, as set forth in claim 1, wherein the service 55 of distributing the service logic program comprises the step 
management program comprises network management data. of distributing the service logic program to a service logic 

16. The system, as set forth in claim 1, wherein the service execution environment residing in a service switching point, 
management program comprises network node performance 31. The method, as set forth in claim 22, wherein the step 
metrics. of distributing the service logic program comprises the step 

17. The system, as set forth in claim 1, wherein the service 60 of distributing the service logic program to a service logic 
management program comprises customer support data. execution environment residing in an intelligent peripheral. 

18. The system, as set forth in claim 1, wherein the service 32. The method, as set forth in claim 22, wherein the step 
management program comprises marketing sales informa- of building the service management program comprises the 
lion. step of using a billing template. 

19. The system, as set forth in claim 1, wherein the service 65 33. The method, as set forth in claim 22, wherein the step 
management program comprises customer information, sub- of building the service management program comprises the 
scription data, and service documentation. step of using a call detailed record template. 
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34. The method, as set forth in claim 22, wherein the step 
of building the service management program comprises the 
step of specifying network management data. 

35. The method, as set forth in claim 22, wherein the step 
of building the service management program comprises the 
step of specifying network node performance metrics. 

36. The method, as set forth in claim 22, wherein the step 
of building the service management program comprises the 
step of specifying customer support data. 
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37. The method, as set forth in claim 22, wherein the step 
of building the service management program comprises the 
step of specifying marketing sales information. 

38. The method, as set forth in claim 22, wherein the step 
5 of building the service management program comprises the 

step of specifying customer information, subscription data, 
and service documentation. 
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